to transmit water to wells. For this report well-drillers’ reports of yields were used to determine
the range of yield and average yield of wells in the project area, because these yields were
generally measured soon after completion of the well. The yield obtained by a driller does not
represent the maximum possible water production from an aquifer, but is the maximum for the
type of finishing methods most used in the project area. Most of the small-diameter wells used for
stock, domestic purposes, and small-scale irrigation are finished in the upper part of an aquifer,
and generally the casing is either not perforated or it has a few perforations in the lower few feet.
Wells thus finished do not receive water from the full thickness of the aquifer and this condition
is reflected in smaller yields than would be expected from a fully penetrating well.

Yields of wells in southern Utah Valley and Goshen Valley range from less than 1 gpm to
as much as 4,100 gpm. Most of the wells are 8 inches or less in diameter and flowed when drilled.
The overall average yield of these wells was at the time of their completion about 40 gpm in
southern Utah Valley and 16 gpm in Goshen Valley. Excluding the uncommonly high yields in
determining the overall average yield, the average was 20 and 10 gpm, respectively. The yields of
all flowing and pumped wells with diameters of more than 8 inches average about 1,200 gpm in
southern Utah Valley and 1,500 gpm in Goshen Valley.

Most of the large-diameter wells are in the highlands, are equipped with pumps, and in the
highlands have an average yield of 1,300 gpm in southern Utah Valley and 1,750 gpm in Goshen
Valley. A few large-diameter wells have been constructed in the lake plain in southern Utah
Valley: but only about half have been equipped with pumps, and the average yield of both
pumped and nonpumped wells in the lake plain is 1,100 gpm. However, the high average yield is
not representative of the entire lake plain because half of the wells are near the highlands, where
the water-bearing properties of the aquifers are similar to the properties of aquifers under the
highlands. Excluding the high yields of these wells, the average yield of the large-diameter wells in
the lake plain is about 200 gpm.

Legal status of water rights

Decrees in the late 1800’s and early 1900's adjudicated the rights to the flows of Spanish
Fork, Hobble Creek, and some of the minor perennial streams flowing into southern Utah Valley.
However, these decrees did not adjudicate ground-water rights in the drainage basins of these
streams or the rights of the water users of Utah Lake, which is partly supplied by streamflow. In
1936 the adjudication of surface- and ground-water rights in the Jordan River drainage basin was
called for in the legal suit of Salt Lake City, et al., versus Tamar Anderson, et al. The court
subsequently ordered the Utah State Engineer to determine the rights within the basin. The
determination was still in progress on January 1, 1968.

CHEMICAL QUALITY

Selected data from 78 wells, 20 springs, mines, and tunnels, and 5 streams are
summarized in table 14; the selected data are representative of about 400 chemical analyses of
water from sources in southern Utah Valley and Goshen Valley. Plate 4 shows the dissolved-solids
and chloride content and the dominant anions in ground and surface waters in and near southern
Utah Valley and Goshen Valley.
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Relation to source
Southern Utah Valley

The summary of chemical-quality data in table 14 shows that (1) water from the Tertiary
artesian aquifer has the lowest concentration of dissolved constituents of the ground water
represented and has only slightly more dissolved constituents than does water from most streams
flowing from the Wasatch Range, and (2) water from springs in the Quaternary deposits and from
wells in the water-table aquifer generally have the highest concentrations of dissolved
constituents.

Plate 4 shows that ground water in southern Utah Valley is bicarbonate in type, except
near Lincoln Point where the ground water is chloride in type and locally along the eastern side
of the valley where the ground water is of the sulfate type. The waters from most springs in the
Wasatch Range and from streams draining the Wasatch Range are bicarbonate in type.

The average concentration of dissolved solids in waters from the Tertiary artesian aquifer
and from the streams draining the Wasatch Range are similar, both contain water of the
bicarbonate type. This similarity of chemical composition suggests that seepage from streams,
probably close to the mountain front, is the main source of recharge to the Tertiary artesian
aquifer. The Tertiary artesian aquifer probably also is recharged directly from the Paleozoic rocks
in the Wasatch Range. The Paleozoic rocks of the Wasatch Range, as shown in table 14, locally
may contain water with a higher content of dissolved solids than does the Tertiary artesian
aquifer. However, the average concentration of dissolved solids for water from the Paleozoic
rocks, as shown in table 14, was determined by including water from Cold Springs,
(D-9-3)12bda-S1, which contains 690 mg/l {milligrams per liter) of dissolved solids. By excluding
Cold Springs, the average concentration of dissolved solids would be 281 mg/l, which is almost
the same as the concentration in water from the Tertiary artesian aquifer.

The concentration of dissolved solids in the aquifers in southern Utah Valley generally
increases progressively from the Tertiary artesian aquifer, upward toward the water-table aquifer.
This increase of dissolved solids with decreasing depth partly results from the solution of minerals
as the water moves upward through the fine-grained confining beds between the aquifers and
partly from the solution of minerals in the aquifers themselves.

Goshen Valley

The summary of chemical-quality data in table 14 shows that (1) water from the valley
fill in Goshen Valley has considerably higher average concentrations of dissolved solids than does
water in the valley fill in southern Utah Valley; (2) water from rocks of Tertiary age in the East
Tintic Mountains and Long Ridge has an average concentration of dissolved solids that is similar
to that of water from the Paleozoic rocks of the Wasatch Range; (3) water from springs, mines,
and tunnels contains the highest concentration of dissolved solids of any of the surface and
ground waters in southern Utah Valley and Goshen Valley; and (4) Currant Creek contains
considerably more dissolved solids than does any other stream entering either valley.

The eastern and northwestern parts of Goshen Valley contain ground water that is

chloride in chemical type, whereas in the southwestern part of the valley the ground water is
bicarbonate in type (pl. 4). Locally, chloride type water may lie above bicarbonate type water.
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Table 14.—Summary of selected chemical-quality data and temperature of
ground water in and near southern Utah Valley and Goshen Valley.

[ Milligrams per liter Temperature
Source —ufé'g'a Dissolved solids Hardness as CaC03 Sulfate (S04) Chloride (Cl) Bicarbonate (HCO3) (°c)
= § Range Average Range [ Average Range I Average Range ] Average Range l Average Range lAversge
Southern Utah Valley 7| 246-569 408 211-416 293 32-156 75 3.7-122 41 128-402 268 9-16 12
Highlands unit 5 | 246-569 401 218-416 301 32-156 82 3.7-56 25 184-402 288 9-15 11
Lake plain unit 2 | 421-435 428 211-334 273 48-70 59 40-122 82 128-310 219 12-16 14
Water-table
aquifer Goshen Valley 26 | 340-5,188 1,043 144-3,030 49 27-1,026 195 58-2,078 312 22-332 182 11-21 17
Highlands unit 21 | 340-2,940 825 156-1,707 391 27-950 166 58-686 210 82-311 175 14-21 18
Lake plain unit 5 | 821-5,188 1,960 270-3,030 926 95-1,026 315 275-2,078 743 22-332 209 11-14 13
Shallow Southern Utah Valley 21 | 243-559 335 154-382 240 3.9-97 40 5.8-78 27 218-374 277 8-16 13
Pleistocene
@ artesian Highlands unit 6 | 243-559 340 216-382 262 7.7-92 44 5.8-78 24 223-321 262 8-16 12
= aquifer and
g | its unconfined Lake plain unit 15 | 260-415 333 154-319 231 3.9-97 38 12-54 28 218-374 283 12-15 13
extensions
Deep Southern Utah Valley 15 | 239-443 318 189-296 226 5.3-102 38 9.6-43 21 160-376 261 13-19 15
Pleistocene
artesian Highlands unit 1 - 401 - 286 - 48 - 25 - 340 - -
aquifer
Lake plain unit 14 | 239-443 312 189-296 207 5.3-102 37 9.6-43 21 160-376 256 13-19 15
Southern Utah Valley 8 | 189-428 280 102-268 152 2.5-84 31 9.2-48 19 154-268 209 16-20 17
Tert iary
artesian Highlands unit 1 - 428 - 268 - 84 - 48 - 268 - 16
aquifer
Lake plain unit 7| 189-345 259 102-200 136 2.5-48 24 9.2-36 15 154-266 201 16-20 17
A Southern Utah Valley 7 | 243-651 436 227-470 326 21-96 82 3.3-38 22 214-508 319 9-13 11
g Quaternary
3 deposits Goshen Valley 3 |1,390-6,664 4,863 405-1,664 1,075 139-1,094 644 563-2,912 2,015 318-755 561 - -
E
R Tertiary East Tintic Mountains | 4 | 334504 395 202-357 260 14-95 42 38-56 42 229-354 267 9-11 10
H rocks and Long Ridge
]
E
K Wasatch Range 5 | 201-690 363 189-480 297 10-258 81 2,5-55 18 204-324 268 8-13 11
£l Paleozoic
a rocks Burgin Mine, East 1 _ 6,770 - 1,058 - 319 - 3,362 - 608 - 54
& Tintic Mountains
Currant Creek Juab Valley 2 | 494-1,060 777 304-443 374 94-210 152 100-342 221 231-281 256 - -
2 Hobble Creek 2| 209-246 228 169-180 174 40-46 43 6.7-8.5 7.6 160-170 165 - -
o
g Peteetneet Creek 2 | 197-230 214 126-197 162 5.8-20 13 6.7-8.2 7.4 154-201 178 - -
@ Wasatch Range
Summit Creek 2| 177-188 182 157-187 172 15-22 18 3.2-5.3 4.2 162-190 176 - -
Spanish Fork 4 | 251-537 395 180-299 264 36-118 78 14-91 52 172-277 222 - -
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Relation to use

Public supply

The U. S. Public Health Service (1962) has recommended quality standards for drinking
water and water-supply systems. A partial list of these standards is as follows:

Recommended
maximum limit
Constituent {milligrams per liter)
Dissolved solids 500
Sulfate 250
Chloride 250
Nitrate 45

In southern Utah Valley, the concentrations of chemical constituents in most ground
water fall within the recommended limits. Of 52 representative wells in southern Utah Valley,
only 3 wells yield water that contains more than the recommended maximum limit of dissolved
solids. One of these wells is in the Springville area, one is in the Payson area, and one is in the
Santaquin area (see pl. 4). Some wells in the Salem area are reported to yield water that contains
an inflammable gas, but the gas can be removed by aeration.

In Goshen Valley, most wells yield water that contains more than the recommended
maximum limit of dissolved solids. About 40 percent of the wells yield water with chloride
concentrations that exceed the recommended maximum limit. The poorest quality water is from
shallow wells in the lake plain.

Irrigation

The ground water in southern Utah Valley and Goshen Valley was classified in figures 27
and 28 according to salinity hazard and sodium hazard, using the method of the U. S. Salinity
Laboratory Staff (1954, p. 69). In classifying water for irrigation, it is assumed that an average
quantity of water will be used under average conditions of soil texture, salt tolerance of crops,
climate, drainage, and infiltration. The classification in figures 27 and 28 is based on the relation
between sodium-adsorption ratio (SAR) and conductivity (specific conductance). The SAR is a
measure of the sodium hazard and the conductivity, is a measure of the salinity hazard.
According to the values of SAR and conductivity a water may fit into one of 16 classes on the
diagram.

For southern Utah Valley, the water from 37 representative wells fits mostly in the
low-sodium hazard class and the medium-salinity hazard class (fig. 27). Low-sodium hazard water
is usable on nearly all soils without the development of harmful amounts of exchangeable
sodium, although some sodium sensitive plants such as stone-fruit trees may be harmed.
Mediume-salinity hazard water is usable if a moderate amount of leaching occurs and plants with
moderate salt tolerance can be grown.

For Goshen Valley, the water from 25 representative wells fits mostly in the low-sodium
hazard class and the high-salinity hazard class (fig. 28). High-salinity hazard water is not
recommended for use on poorly drained soil and special salinity management practices may be
required even with well-drained soil.
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Figure 27.—Relation between sodium-adsorption ratio and conductivity of
water from selected wells in southern Utah Valley.
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